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ABSTRACT: 


PROBLEM TO BE SOLVED: To provide a magnetic bearing device 
decreasing vibration 

results from characteristic vibration of a body of 
revolution to the low 
vibration lebel . 

SOLUTION: A magnetic bearing device extracts vibration 
frequency element above 

standard vibration level of a body of revolution by 
analyzing a frequency 

analysis circuit 16 based on signal from a displacement 
sensor 71x, and 

eliminates electromagnetic current signal equivalent to the 
above vibration 

frequency element from electromagnetic current signal input 
into an excitation 

amplifier with a notch filter. As a result, vibration 
results from 

characteristic vibration of a rotor 4 can be decreased. 


COPYRIGHT: (C) 2001, JPO 


<19)H*BWOT (J P) 02) & HfJ ijf =^ & $g (A) (ll)ttfftiUR£M»9 

#^2001 -208059 
(P2001-208059A) 
(43)iiH 0 ¥$13^ 8 £ 3 B (2001. 8. 3) 

©Uinta. 1 mmn fi f-n-rmm 

F 1 6 C 32/04 F 1 6 C 32/04 A 3 H 0 3 1 

F 0 4 D 19/04 F 0 4 D 19/04 A 3 J 1 0 2 


*3EBf^ ;£jR$ M*3t©SSU OL (S7B 


(21)fflH#^ &M2000-12615(P2000- 12615) 

(71)fflBA 

000001993 




(22)m^B ¥$12^1321 0 (2000.1.21) 





OJP *g 








(74)^3 A 

100084412 






#) 3H031 EA07 EA12 EA15 FA13 



3J102 AA01 BA03 BA19 CA02 DA02 



DA03 DA09 DB05 DB10 DB11 



DB27 DB32 DB37 GA06 

(54) 0»WlSSiB 



(57) 


3] 


i -.ovm i- ov 5- tr t 1 mmmi^r *■ uww u ism 
mmm- h mm * awr set #*c- # & ♦ 



A 


(2) 

1 

mzm ^ vowm & wmzizms l . mmmwz 

m&t®M y-wmmzM-j\, ^x \mwztk t m%m 
Tfo&Lfzmbffim&ftnfimiizWLmi-&m.%.®& 

[0001] 

im\<n&-tm\Mm] f-m-rxy? 

V f:-!I1 1 > Mv&maMfit3iWt,zffl1- 1 „ 20 
[0002] 

[ 0 0 0 3 ] n- ? a: «3f Illicit § b . a-?<7M\i 
$»b&mt LX WfcLXot -fl i)\ u-9 Sr^ft-t >' 30 

y^mmmt izt tc# 0 - ;k>-7>tr 0 Hit & tix 
#>Tmx'i±. / •■/ -J-? < )v?m£^xxmMfcw$z. 

<0, ZWXjKm&fflmkwWM&Wl&XolzLX^ 

■ 40 
[0004] 

i 1 -Tji.^trc? )[':•]-/(•%; w aw /.u. \Wfx-r : :w:{{\M+, 
Mziz±Mum&®mM!tftt3n'%<n-mG?> 

II 5 (a) li«j£FFT^ftfl. 

fiK^-c*>s. ii 5 (b) imwtwmmkk msmwm 
t<mm^tmx'h 0 . nm*- k t anf-are- k 50 


*fHB2 0 0 1-2 080 5 9 
2 

fcS^UT^S. 115 (b) C^-Tiot. ERilliM 

aas (Hz ) -c^Lfe. 

[ 0 0 0 5 ] 05 ( b ) fc^-f t- ffttt- F 

h h mm ihzt frx-z h w . mf =e - h <oia(iB!t^ 
[0006] Jfwmmu. nnEWKoa*satsH 

[0007] 

ia 3 is j:txB4 izftmmxwm-th t . *?mi. m 

7^M0B14 t . ^{4-t-y-t7 1 x<7>fi-§-(c£-3V> 
SM^-C 1 , C 2 arttttltS»^^g 16b. 7 4 

as m§ 1 4 cn^mmi^m^mmn 1 e t-wi* l 

^»S]«SM^C 1 , C 20)ftfflkf 1 . f 2tlS?E 

i'lmfcmvi 1 7 fc $r mt . mmm-mmc 1 , c 2 
bwu^m mi f 1 . f 2 wmsf^>»* $ ^iim 

[ 0 0 0 8] *^HB<0«)SS:iaB)lt* iiEIRSS: 

mii) s mic?)mij&nBm£mMzti& i>c?>x'iz%\\ 

[0009] 

zr^-r^ <, II 1 ii^DKc i S^f* 

^s^-^is^ffM^^tiiTfeo . mmm^?- 

tf-fr?Xy7°<7)X>T$:fkCDWimmX*h&. -t"y7'# 

l«ir-^y7'2 0«rtg|it{±. II«a^n-^S2 1 
];J.cv-N>i7W::: 2^'ffM$ii^D-^ 4 1 . o-^h 
2 1 (cWLT3c5CKa$ix-S-Xr-^a2 3 fc . >Je 
^ viSas 2 2 fc^[B]t-g. ± 3 tE!S^ii§^tt^2 4 

{i7>*r;na^*^S-fllffiti.«iK55 i . 5 2 1 r^f 

v^ymmWiSSrM-t^'lia^ 5 3 fc U «l<if> 

ii^^-r &X51Z5 mmmmsM&% * l t o i. . 

[ 0 0 1 0 3 Ztl^C0y> : TJl'M^i5 I, 5 2 1 T-\ 
y-YilWMfi 5 3 £*fJ£ LT . 5 vTA-^li-fe 7 
1 . 7 2fcJ;L' ; '7*v-w^fi*>"-t 7 3A<Ig(t^tLT 
o-^4*«K55 1. 5 2, 53(,zl>mm& 


m^Mzmm^yrizx d g 2^± 3 tcstr^ixs <> 2 

15 . n - ^ 4 <7)IIHkBi J # z Srf S J; 5 (Ctk L 
5to lHSU7y7;H155 lii. H2tc^-fJ; 
d tc x mz® *oXv-?4&ms£o teNfi) LTEIS £ 

1 ii^mKffi 51xL y MlfcffH 
tpj; 3 tc^ft L'CffilSSixS 1 ffiO fc llK55 1 y t 
t S o . 7 iSTfrW&E 5 2k. xitcfi otn 10 

f£$ixS 1 Sto«1ff55 2yh Sr^TtS . 
[0012] St, mi^T^iy-v/UMMES 3t±. o 
- ^ 4 cOTSdlS tt ^ ixfc 7V-F4l£z M (c ffi -> T 
J: 3 ti*[p|LTEffi?iiS-ffl^SfflP55 3 z Tffi 
j£?ilT#3 0 . ±lfl!l£0fl;«55 5 3 z (iTb— h 4 1 £± 
WciS^I U TIPJl^mK55 3zii7V- h4 1 JTJ 
, -iXb 5 1 x , 5 1 y . 5 2 

x, 5 2y, 5 3fci0 5tt»J»»l^tt5£**«ffiK^ii 20 

tyt7 1 ( 7 1 x, 5.1. y, 5 2x, 5 

2 y (CSJE LT 4 M^fi-b >t7 1x ; 7 1 y . 7 2 
x, 7 2yTffiJ&£ix~CV^ 0 

[ o o 1 3 ] m3imm^^ucomm^tmxh 
o . ? 'JT)wmM^)\ k m i « ( ^ ^r^msss 5 1 

te^ 3 *cfig-f s ^ ^r/ws^Mig h mm^m&t & ^ 
•t^s, &m<L^y*n 1 x*^o^fift^te^y-ra 
S& 1 o A:ft -fe l o xm&titdk 30 
t^ffil HcAtjSixS. H4b£l 2Tti£#«l 1 

aewi^*jt«u n-^^iifigh Bmimtoim 

ftp I d$iJMIh|S§i 3fcA:'r£ixSo P I DJIJW08&.1. 

siiAXZixfzm^m^xmwLMw&zp i D-m 

icx o jam l . mw?5W&<7) ? * - f a -y nwHr 3 

iotfc 0, PI D$iJffll|I(S8 1 3^>^>ffi^$ixtm^5 
mSEft-ftiy >y f~7 >f yl^ 1 4 - meaner 

[0014] mmmmm 1 6 (zi>mm 1 1 40 

^o^MlWA^ix. FFTflirrtcJ: OJaiSSWrA* 

h^xfo*), wmtpmmL. wmmm^^xh^ 

X. t°-?Cl". C2 0JiliM^n^^4^^ii« 

* 4 oia*«i6as:i»ai"r & - 1 * f ~e& h . mmim 

HKfl 6T(i. d4 (a) (C^tJ:3(C. T^>Ix7E^ix 
sUUifc^Sf-^C 1 . C2$rfttBL. b-^Cl. 50 


#^12 00 1-2 080 5 9 
4 

C 2cr>mmkf 1 , f 2£riS£mS&l 7^atJA^I>. 
[0015] ISJeIhIB 1 7 ^IHiSa f 1, f 2 ^A"JJ ? 
tih t . 1 7 (iy <;^14 co^mrn 

mk£mm&i 1 , f 2tag-rs <> -ecos*. / -y^ 

m (mma 1 . f 2^ff^S:^}s^) wjj^^^^ix 

;7f7^ 1 4imfcv>ffl$m (^m$m& 
m ) n&Mmoy&x y ht& 7 ^ a^x& 0 . pid 
m«0£si 3^^^mK5m^fi^^^icf 1 , f 
2 i) v h l . mmx f 1 . f 2 <7M^*^*$ 

ix^mESm^fl-^SrlSMTyy 0 1 5^ttJ^1^> 0 
[ 0 0 1 6 ] **iffi^flST{i. n-^4tfb0lK 
ri^'^Hfeh^ot^^if. y-/^7^;l-^ 1 4c?)^ 

mmmm*K®®&mz'&hix^mkf 1 , f 2t 

S5g@8S 1 7 (clUtex ^ - h mmfiXI) 3 ft . 

9 1 4 $: U -b h LT^^ftm (±5iL^^ini$K 

B5c7)iaJAic f 1 , f 2 ) c7)7^-;U F SrSPI^-f § , 

[0017] &ux\ v-?4<rmiimMzmmi-z>m 
mmmmft<?)tmijmz^xmmi'Z> . i&Ltz* 

olc^ 04 (a) t^b3tb°-^C 1, C2lin-^4 

hKBt) ^^LTfeO. M^ifEI5 (b) ^ftff-^^E 
- H IU 0 jS^i: filll 0 jS y y> k Sr^LT V ^ . 0 5 
( b ) (cB . n - ^ 4 A*@iEJlJ jftifc f 0 r^^EC 
L-C^&fc*. (jaSSftf 1 ) iib-^C 

1 fc£9. flJElOJR* (^®f 2) (it-yC2h* 

So 

[ooi8]4fc, 04 (a>- commmmn t ix 

ti, fJ>J^.tt\ H5 (b) coftWii±cojgiSSf'i*^MIMS: 
f u 4 T<7)jfi5H ( f 1 ^ f ^ f u ) ^jgif ix So ZL<7)£o%m 

mmm H.t77f7^^i4r sd-ft $ ^ a ^ t ^ j; 

[0019] t ^ST\ P I D$i]ffl@£S^4(i. atlfu 
Bi:S:fi-ir>"*f 7 1 xT^tB$ix^n-^f3iSi:^)lill 
ic-S^^TIl4 (b) <0cfc3ft«iK5mS£m^#aj;&S 

ixSo t^*ti. ^^me^msft^ryri 5ca^i 

?ixS A\. *Hffltf0BSsT1i. 7 'y ^7 ^ 1 4 {>zX 
D h - 7 C 1 , C 2 KiS* JC^T & if iMM^ ( JSI« f 
1 . f 2<?)J&#) *^ v h^ixS^. [14 ( c ) tc^ 
fi 3 &«IK5«sai^#7 >7°^A^) ?ixS . %co& 
H4 ( d) ^-fj:-5^n^^4^Iil*a (JSS 
St f i , f 2) CjgH-f 6 hWCl, C 2 tfOigift^^ 
;U*W^"So 

[0020 ] b°-y C 1 , C 2<^)»K^*vh 
J<io/-^^:y7f7^1/^ 1 4^Sl/^7«Fl(C 
f~S>:. t-^Cl, C 2^)jiijK/l/^H4 (a) 60 
tt^04 ( cl ) ?):\m.k Zmm-J <y^>?'fr±t 


(4) 

5 

h<7)X* , 9 @ei?B4£f*(c J 7 f- 7 ^ )V9 1 4 & y 
tc-WOtti-^is I&ailS&l 7Ml|jlfeyy~Mf 

. ffcg@B& 1 7 tcEWfe* ? - h fl ^At*J Six. y y 
f7^;^14 U * -y h $ ixT * 7 ftlRC tTJ 9 Jft 1 1> 

[0021] me^muzmmmmm^m^L 

tz 7 o - ^ - h T ft h o ^i?)7D-ft-b(i^^ 

*° y r^fis^ttigm^* y £ ix & y y - h -r 10 

Sfl L^W^¥^1~£y r 7 7T#> v . @^y^- 
h \m £%{Et S £ X r 7 7' S 2 o Af77S2 

y 7 ^y * w 1 4 ^j&sjiMias: u ^ ^ b l 
m% J Attfm% 1 6 tzio k ^x -b y -9-mjfs i o A^^&n 

^-[clo^T, 134 (a) lz^t£o%fflm&#$x£'fi 

[0 0 2 2] yrv7 D S4ii:7 -f /l^jlJHfEHH (114 
( a ) #fis ) ftcolgill^/W* L # v MI LsUi±*^^ 20 

7 tt& o . l s &± t ix& t x 

fyTS 5^1^. Lsi i ')^tnM$lr&tX s ry7 a 
liK/^iLsUbt h-y Srttffi1-S o XT -v 

ntz-mmm±^m lx^i wsfr&ws&ti x r v 

rt'S) 0 . yes hWS£ix£> tXr-yrs 7^:S^ 
not %g $ ix& t X 'f v 7° S 3 '\M & * X r -y 7° S 7 

xn. y 7 ^y -f ^y 1 4 co^i^sstSr y r 7 r s 

[0023] X r v 7° S 8 li o - y 4 #*£'£®!kT-S> $ 
/j^^£%irf & 7f -y TT-*> "9 . ^Etet W5e^/i 
h b X t 7 7" S 9^j|A. ^SHHe^ =fc^fcfiJ5E$^S 

t7.f7/s l o^Jifro yr^rso^i/v^I^r^ 
. y r 7 7° s 9 lz&\ ^XJ-yf-74 )V9 l 4 co^JSJfi 
ig^aSr^-^KL. 7f7/S8^l), At 
77si o^}t/ v ^i^sct±. 7f7rs i oizhi^x 

7°S2^t9. ^" 7 1 ixhbXT 7 7° S 1 1M 

11*^ S: ¥'J5£^ h x -f 7 7° *£"#> "9 , >' WJe S S t x 
f^rsKl^ :tyh^£ix&h-}i^HS£^ 

[ 0 0 2 4 ] _L3£ Lfc^lffi^ff^tli:. u~y 4 ^te^ 
@(K^*i-&(co^TlJi0JL^*^ D-^Mci y 7 
f*y >f ;t ^ 1 4s:Si#$-a:SC:tCJ: 0. o-^Ju^ 


iff 532 0 0 1-2080 59 
6 

®$-frS^t*^#^. -^1^. 05 (b) {Z^tX 

oizv-? mmwmittzif o t imiiJjiSc t^ftt s 

Am^mmkhwwmx, u-?wm%>m4 (d) 
±muzmii^mmxumm^^-m^yri: 

m^z t ji.ffl-r ^> <r t ^> o 
[0 0 2 5] ttm*nuzmmmmtmm%com 

c?)mW;tc7)ttfclztei^X , y 7^7 4)19 IAI±7 4)V 

9 c i , c 2(ittajsfL3t^jaag^*sr-ttL-pfx« 

[ 0 0 2 6 ] 

7 a )V y 0 £S £ ffl ^ 1^*1" S i -3 1 L T 

v ^ cdx\ m^^m^mmizmmt & im^mt^ 

[mi ] *^tc«ts«a^«isiis^-»(i^ffi£* 

mmmxhh, 

[|7J3 ] fiS^ttSK«cO«fi£S:*^ll. 

[04 ] y 7f7^;iy i Aom\^WMhmx% 

9 , ( a ) , ( b ) fi y a )V9m\W\<7j\mh uKMo i 

(/mes^fi^-Sr^L. (c), (dHi7^yu 

[05] o-^fflSffiifc^H^SIlTAO. (a) 

[06 ] $$m^m<^M£^Ltz7U- + *-hV 
[W^-iOiKBJJ] 

i ;Kyy* fa 

4 n— y 

6 

10 t/'tW 

13 PI DS'JffltSiS 

14 ;>yf7^W 

i 5 BJMryy 

16 SjS»^«f[Hl» 

17 


(5) 


13112 0 0 1 -2 0S0 5 9 



4 : 51 x : SSttC 7 1 x : gtt-fc>tf 


(6) 0 0 1 -2 080 5 9 


[04] [05] 


its 4i m 5] 

H 



(7) 


#BS2 00 1- 208059 


[06] 



S3 


M-fe 


■ 


< 

r 




S5 


S6 


> 

YES 


> 



NO 



